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EXECUTIVE SUMIVIARY OF THE RECOVERY PLAN
FOR BRADSHAW’S LOMATIUM

Current Status: This speciesis federally listed asendangered.Extant
populations,for the mostpart, areremnantsmall populationswithin a 10 mile
radiusof Eugene,Oregon.

Habitat Requirementsand Limiting Factors: Bradshaw’slomatiumoccurs
in two very distinct habitats. The rarestare the shallow, streamcoveredbasalt
areasfoundin Marion and Linn Counties,nearthe SantiamRiver. However,
the majority of Bradshaw’slomatium populationsoccur on seasonallyflooded
prairieswhich are commonby creeksand small rivers in the southern
WillametteValley. They occur in areaswith deep,pluvial clays, usually in a
matrix with alluvial silts.

Thepopulationsare subjectto alterationor destructionthroughagricultural,
industrial, or residentialdevelopment,andcompetition with encroaching
woodyvegetation.

RecoveryObjectives: Downlisting to threatened.

RecoveryCriteria: Bradshaw’slomatiumcanbedownlistedwhen 10
populationareprotectedand managedasnecessaryto assuretheircontinued
existence. The 10 populationswill be distributed in the4 recoveryareasas
follows: North Central2, Central2, Southwest4, and Southeast2. For
purposesof this plan, a viable population includesat least2000 flowering
plantsoccupyingat least20 acresof securehabitat,with thepopulation
structureindicating stableor increasingplant numbers.

ActionsNeeded

:

1. Set up seedbank.
2. Establishmanagementareas.
3. Enhancepopulations.
4. Monitor populations.



RecoveryCosts ($1.OOO)

:

Year Need1 Need2 Need3 Need4 TOTAL
1994 12.0 18.5 77.5 16.5 124.5
1995 12.0 17.5 77.5 16.5 123.5
1996 3.0 50.0 77.5 16.5 147.0
1997 3.0 56.5 41.0 12.0 112.5
1998 3.0 25.0 41.0 12.0 81.0
1999 3.0 31.5 9.5 12.0 56.0
2000 3.0 20.0 9.5 12.0 44.5
2001 0.0 0.0 0.5 12.0 12.5
2002 0.0 0.0 9.5 12.0 21.5
2003 0.0 0.0 9.5 12.0 21.5
2004 0.0 0.0 0.5 9.0 9.5
2005 0.0 0.0 0.5 9.0 9.5

TOTAL 39.0 219.0 354.0 151.5 763.5

Date of Recovery: Downlisting shouldbe initiated in 2005, if recovery
criteria aremet.
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RecoveryPlan
Bradshaw’s Lomatium (Lomatium bradshawii

)

I. INTRODUCTION

Overview

Lomatium bradshawii was first recognizedfor considerationasendangeredor

threatened in the report to Congressby theSmithsonianInstitution (Ayensu

and DeFillips 1975). On September30, 1988 L bradshawii was listed as

endangeredin a final rule publishedby the U.S. FishandWildlife Service

(FWS).

Bradshaw’sdesertparsley(Lomatium bradshawii)is a memberof theApiaceae

(Umbelliferae)or theumbel or parsleyfamily. Thegenusis a North

Americangroupwith its centerof distribution in the westernUnited States.

Thegenusis composedof taprootedor tuberousperennialherbswith large,

winged fruits.

Lomatium bradshawiiis endemicto thecentraland southernportionsof the

Willamette River Valley, in westernOregon. It was first collectedby J.C.

NelsonnearSalem, Oregonin 1916. The type specimenwascollectedin

1921, outsideof Eugene,by R.V. Bradshaw,for whom the specieswasnamed

by Mildred Mathiasin 1934. It wasoriginally describedasLeptotaenea

bradshawiiMathias,andwas renamedLomatium bradshawii(Roseex. Math.)

Math. & Constancein their 1942 revisionof the genus.
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The specieswasneverwidely collected,andtherewereno knowncollections

between1941 and 1969, leading to theassumptionthat the taxon might be

extinct. By 1980, following a study of the species,eight populationsof the

specieshad beenlocated,including onelargepopulation. Since1980, five

new siteshavebeendiscovered,including threelargepopulations.

In addition to thelargehabitatareascontainingmanyplants,Lomatium

bradshawiioccursasisolatedindividuals in a numberof areas:occasionally

along roadsideditches,or sometimesalongbare-soilareasby dikeswith

remnanthabitats. In all of thesecases,the individualsapparentlyarepart of a

large, historic populationwhich wasdivided by farming, flooding or urban

development.Thelocationof all known sites is outlinedin Table 1. The

majorthreat to the speciesis habitatloss. Today,approximately0.1 percent

of theWillametteValley prairie remains(Alverson, pers.comm. 1993).

Description

:

Lomatiumbradshawiiis a low, erectperennialforb with leavesrangingfrom 1

to 3 dm long (Kaye, pers.comm. 1993). The pefiolesareusuallyas long as

the leaves,which arehighly dissected(ternatelyand thenpinnately)into small

linear segments. The ultimatesegmentsaregenerally2-12 mm long. The

entire plant is rarely greaterthan4 dm tall, with matureplantshavingonly 2-6

leaves. It is taprooted,with the caudexusuallylocatedabout3-5 cm below

thesurfaceof theground.

The yellow flowers of Lomatiumbradshawiiaresmall and compact,evenfor a

Lomatium. Thepetalswhenexpandedareabout1 mm long, and about0.5

mm across. Umbelletsarerarely largerthan 1 cm. The umbelsare

asymmetrical,tendingto elongateawayfrom thecenterof theplant.

Inflorescenceshavefrom 5 to 14 umbellets,althoughthe raysandpedicels

becomepoorly definedin the middleof the umbel. Thespeciesis mosteasily
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identifiedby theinvolucels, which are 3 cleft to themiddle, with the lobes

often cleft again.

The fruit is oblong, 8-11 mm long, with thickenedlateralwings. It is born on

1 to 4 fertile raysthat areunequalin length, up to 1 dm long. Figure 1 is a

line drawing of Lomatium bradshawii,drawnby DaphneStone.

Lomatiumbradshawiiis most closelyrelatedto L. cookii Kaganof theRogue

River and Illinois River Valleys in southwesternOregon. It is in a small

groupof Lomatiumsthat occurin wetlandsor vernalpool habitatsknown from

valleys in Oregonand northernCalifornia.

Distribution

:

As wasmentionedin theintroduction,Lomatium bradshawiiis endemicto the

centraland southernportionsof theWillamette Valley in westernOregon. It

is known from Marion, Linn, Bentonand LaneCounties.The majority of the

sites,andplantsoccurin andadjacentto the Eugenemetropolitanarea,with

thegreatestconcentrationsfoundin westEugene. Thehistorical distributionis

currently unknown,sincethis specieshasneverbeenwidely collected,soit

mustbe assumedthat theknown distribution is somewhatequivalentto the
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umbellet,

Figure 1. Illustration of Lomatiumbradshawii Labeledarethe partsof the

plant referredto in the text.
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historical one - in spiteof the fact that mostareasof habitathavebeen

convertedto agricultureor developedfor housing.

In additionto the currently knownextantsites (Table 1), the original 1916

collectionsite nearSalemby Nelson,hasnot beenrelocated,andis assumed

to beextirpated. Theextantsitesoccurin four majorareas. Thesefour areas

areoutlinedbelow:

1) Thenorth centralWillametteValley, which is thenorthernedgeof

the rangeof Lomatium bradshawii. The areais locatednearthe North

SantiamRiver betweenLinn and Marion County,andincludesone site in each

county. An additional unverifiedreport alsohastheplant seennearSalem,

also in Marion County;

2) ThecentralValley, which includesthe threesitesin BentonCounty,

one in north Corvallis, oneat Muddy Creek,and oneat theWilliam Finley

National Wildlife Refuge;

3) The westEugeneareaconsistsof six sites, which includesthe area

from theTypeLocation in downtownEugenewestto Loraneand north to the

Long Tom BLM site, all in LaneCounty; and

4) Thesoutheasternpopulations,which includesthreesmall populations,

onenewly discoveredat Springfield Drive Inn, one at Buford Park, and the

third at ShortMountain-CamasSwale, all within LaneCounty. Figure2 is a

mapof all known, extantoccurrencesof Lomatium bradshawii

.
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Table 1: List of Known Bradshaw lomatium locations

Site Name’ Ownership Acreageof Habitat # PlantsKnown

North Central
1. Kingston Meadows pvt
2. Sublimity pvt

Central
3. Jackson-Frazier BentonCo.
4. William Finley NWR USFWS
5. Muddy Creek(new) pvt

Corvallis 15
20+
—5

40

Southwest
6. Long Tom ACEC BLM

pvt
7. FernRidgeLake ACOE
8. W. EugeneWetlandsTNC, pvt, BLM

(including Willow Creek)
9. Veneta

10. Amazon Park
11. CoyoteCr.

(upstream)Spencer

City of Veneta
City of Eugene
pvt

Creek

2
15

—100
—40

350
2,500
>50

2,900

300
est 1,000

est 10,000
est 25,000

—5
—7
<5

— 500
— 750

200

Southeast
12. Springfield

Drive Inn
13. Buford Park
14. Short Mtn. -

CamasSwale

pvt

LaneCo.
LaneCoipvt
ODOT

Total: 331 Total: 52,250

tThe numberedlocationsin thetablearedisplayedin Figure 2.

—5+
2

est 5,000
est 250

7 5,250

174

5

5
100

37,750

— 100

est 5,000
1,250

110 6,350
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Figure 2. Distribution of Bradshaw’s lomatium
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Habitat/Ecosystem

:

Thehabitatof Lomatiumbradshawiihasbeenwell studied. It occursin two

very distinct habitats. Therarestare the shallow, streamcoveredbasaltareas

found in Marion andLinn Countynearthe SantiamRiver. Thesesiteswere

found by Ed Alverson(1990)using soil maps. The soil typeis characterized

by the SCS (Williams 1972)asthe StaytonSilt Loam. It is describedas well

drained,in alluvium underlainby basalt. Theshallow depthto bedrock,20

inchesor less, resultsin siteswhich arepoorly suitedto agriculture.

According to Alverson (1990),the StaytonSilt Loam sitesoccuras scattered

locationsin deepersoiled areasbelongingto theNekia-Joryassociation,which

wereoriginally vegetatedby grasslandand oaksavanna.TheBradshaw’s

lomatium (Lomatium bradshawii)plantsat thesesitesoccurin areaswith

almostno soil, usually in vernalwetlandsor along streamchannels.Both sites

haveremnanthabitats,that arecharacterizedasmoundedprairieor mima-

mounds. Although the moundsaremarginal L bradshawiioccursin areas

that areadjacentto the moundedprairieareas.

The majority of Lomatiumbradshawiipopulationsoccuron seasonally

saturatedor floodedprairies,which arecommonby creeksandsmall rivers in

the southernWillametteValley. They occur in areaswith deep,pluvial clays,

usually in a matrix with alluvial silts. The soils at thesesitesaredense,heavy

clays, with a slowly permeableclay layer locatedbetween15 and 30 cm below

the surface. They arecharacterizedasDayton silt loams,Nantoy or Bashaw

Claysby the SCS. This slowly permeableclay layer is critical to the seasonal

wetlandcharacterof thegrasslands.The slowly permeableclay layer results

in a perchedwatertable in winter and spring so soils aregenerallysaturatedto

the surfaceor slightly inundatedduring the wet season. Moist sites are

jurisdictional wetlandsundertheFederalcriteria.

This relic wetlandprairie hasbeendescribedasthetufted-hairgrass

(Deschampsiacespitosa)valley prairieand hasbeenstudiedextensively(Moir
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and Mika 1976, Kagan 1980, Alverson 1989, Connely 1991).

The tufted-hairgrassprairie rangesfrom fairly wet areaswith high sedge

(Carex)and rush(Juncus)cover, to drier bunchgrassprairie. In the wet areas,

Lomatiumbradshawiioccurson the edgesof tufted-hairgrassor sedgebunches

in patchesof bareor opensoil. In the drier areas,it is found in the low areas,

suchas small depressions,trails or seasonalchannels,also with open, exposed

soils.

Danthoniacalifornica,Festucarubra andLuzula campestrisarealso constant

native associatesin the drier areas. Panicumoccidentaleoccursin bothwet

and dry areas. The wetterareastendedto havegreatercoverof Juncusand

Carexspeciesincluding Juncuspatens I tenuis,L~ bufonius, Carex

unilateralis,(L aurea,and C. obnupta,and Hordeumbrachyantherum.In all

of the sites,introducedpasturegrassesincluding Anthoxanthumodoratum

,

Holcus lanatus,~ pratensis,Agrostis tenious,£ ~ Dactylusglomorata

,

andFestucaarundinaceawerepresentin variedamounts.

Completeor partial specieslists for Lomatiumbradshawiihabitatsare

availablefrom the managingagency,for the following sites: Willow Creek

(TheNatureConservancy),the Long Tom ACEC (Area of Critical

EnvironmentalConcern)(TheEugeneDistrict of theBLM), the FernRidge

RNA (ResearchNaturalArea)(TheFernRidgeLakeProjectof thePortland

District of the Army Corpsof Engineers),andWillamettePrairieRNA (Finley

Wildlife Refuge,U.S. Fishand Wildlife Service).

Life Historv/Ecolo2v

:

Lomatium bradshawiihasa life history that is betterknown thanmost rare

species(Kaye 1992, Kagan 1980). It reproducesentirelyby seeds,which are

producedon umbels. Like many speciesin the genus,the earlyumbelsare
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largely malewith mostflowersnot producingstylesor stigmas. Flowersare

visited by numerouspollinators,and requireinsectsfor pollination. (Kaye,

Pers.comm.)Currently, it is not known if the speciesis self-compatible. In

addition, the secondumbelhasexposedstigmasimmediatelyafterit is out of

its sheath,but beforeit haselongated(seeFigure 1). The first umbels

producedareprimarily male flowersand then secondumbelsproducedhave

moreflowers with both maleand femaleorgans.

Lomatiumbradshawiibloomsfairly early in the spring, usually in April and

early May. In theWillametteValley, theseareoften wet, rainy weeks,when

flying insectssuchaslargebeesand butterfliesare largely absent. Pollinators

observedincludeda numberof beetles,ants,and somesmall nativebeesin the

Andradcae. Thevery generalnatureof the insectpollinatorsprobablybuffers

the speciesfrom populationswingsof anyonepollinator (Kaye 1992).

Lomatiumbradshawiiproduceslargefruits, which havecorky thickened-

wings. Thesefruits arefairly heavy,andusually fall to the groundfairly close

to theparent. Fruits appearto float somewhat,and maybedistributedby

water. The populationpatternsdo appearto follow seasonal,microchannelsin

the tufted-hairgrassprairies,but whetherthis is due to dispersalor habitat

preferenceis not clear.

Preliminarydemographicmodelssuggestthat 2000flowering plantswith a

normalcomplementof vegetativeindividualshavea 90 percentprobability of

surviving for 100 years. This is basedon field calculateddata(Kaye and

Connelly 1993, in prep.). A typical populationis composedof manymore

vegetativeplantsthan reproductiveplants. In general,populationsthat have

experiencedprescribedfire havea higherprobabilityof survival.

SensitiveSpecies

Lomatium bradshawiioccurswith many nativeforbs at all of the sites,
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including somerareandendangeredendemics. Erigerondecumbensssp.

decumbens(which is listed by theOregonDepartmentof Agricultureas

Endangered),Lupinus sulphureusvar. kincaidii andAster curtusareC2 taxa

that occurat manyof the sitesof Lomatium bradshawii. Delphinium

pavaenociumand Sidalceanelsonianaaretwo local endemics, that occurwith

Lomatium bradshawiiat theWilliam Finley NationalWildlife Refuge.Sidalcea

nelsonianais currently listed asThreatened. At the Long Tom ACEC, the

federalcandidateMontia howellii occursadjacentto a populationof Lomatium

bradshawii. Horkeliacongestassp. congestaoccursat someof the Lane

CountyLomatiumbradshawiisites. Aster haihii, Sidalceacampestris,~.

cusickii, and CardaminependulifloraareotherWillametteValley endemictaxa

that occurin uplandhabitatnearLomatiumbradshawii

.

In addition to therareplantslisted above,Lomatiumbradshawiioccursin the

sameareasasthe rarebutterfly, Icariciaicarioidesfenderi (Fender’sblue

butterfly). This butterfly was thoughtto beextinctuntil 1988, and is a high

priority for federal listing. Its southernmostoccurrenceis at Willow Creek,

whereit ovipositson the C2 candidateLupinus sulphureusvar. kincaidli that

occursin uplandsadjacentto Lomatium bradshawii

.

Aside from theplantsandanimalswhich areknownto occurin adjacent

habitatsof Lomatiumbradshawii,two rareanimals,the Oregonchub

(Hybopsiscrameri, proposedendangeredby the USFWS) and the western

pondturtle (Clemmysmarmorata,C2 FederalCandidate),both areknown

from streambackwaters,oxbowsandchannelswhich occuradjacentto known

Lomatiumbradshawiihabitats. Protectionof habitatfor Lomatiumbradshawii

therefore,hastheadditionalbenefitsof potentiallyprovidinghabitatfor these

very importantanimals.
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Reasonsfor Listing

:

1. Thehabitatof Lomatiumbradshawiiis presentlybeingdestroyedand

modified by a numberof factorsincluding:

a. Invasionof prairievegetationby treesand shrubsthat is alteringmost

of theknown sites from wet prairiesto woodlands,eliminatingL.

bradshawiihabitat.

b. Changesin flooding patternsandwatermovement,which maybe

critical to the seedlingestablishmentof Lomatiumbradshawiiplants,is

occurringat all of theknown sitesdue to adjacentagriculturalandurban

development.

b. Much of the habitatoccursin andnearEugeneand Corvallis, and is

threatenedby urbandevelopment.

c. Otherremainingsitesoccuron privatelandsthat arethreatenedby

agriculturalor rural development.

2. Disease,from a fungal parasite,aswell as insectpredationof theplants

and fruit, maybe threateningthe long termexistenceof the smaller

populationsof Lomatiumbradshawii

.

3. OtherNatural factors suchasinbreedingdepressionor limited pollinator

availability may reducethefecundity of Lomatiumbradshawii,leadingto low

seedset andlimited reproductivecapacity.

ConservationMeasures

:

Lomatiumbradshawiiis endangeredasa resultof habitatmodificationand

destruction,both from naturaland human-causedfactors. Thespecieshas
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beenthe focusof intenseresearchsince 1979,and extensivedataon its

demography,reproduction,and responseto fire hasbeenobtained. The

NatureConservancy(TNC), TheArmy Corpsof Engineers(ACE), The U.S.

Fish and Wildlife ServiceandThe Bureauof LandManagement(BLM) all

own land with populationsof Lomatium bradshawii,andare managingthe

sites in order to promotethe species’long term survival. All of theseagencies

arein theprocessof developingplansfor theprotectionof Lomatium

bradshawii on their lands,and theseplanshavebeenincorporatedinto this

recoveryplan.

Strate2v of Recoverv

:

Therearetwo critical aspectsto the recoveryof Lomatiumbradshawii. The

first taskis to ensuretheprotectionof sites by acquisition,conservation

easement,or managementagreementto preventtheir destructionfrom rural,

urbanor industrialdevelopment. The secondtaskis managementof protected

sites to assurelong-termsurvival of the lomatiumpopulations.
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H. RECOVERY

Objective

Lomatiumbradshawiicanbedownlistedto threatenedstatuswhen 10

populationsareprotectedandmanagedasnecessaryto assuretheircontinued

existence. The 10 populationswill bedistributedin the 4 recoveryareasas

follows: North Central2, Central2, Southwest4, and Sowheast2. Within

eachrecoveryarea,additionaloccupiedsitesbetweendesignatedrecovery

populationsneedto be securedand managedsoas to providecorridors for

geneflow betweenpopulations.For thepurposesof this plan, a viable

populationincludesat least2000 flowering plants1 occupyingat least20 acres

of securehabitat,with a populationstructureindicating stableor increasing

plant numbers. The 20 acresof securehabitatshouldbe contiguous(i.e., a

singlesite). However, if morethanone site is necessaryto meeteitherthe

populationor habitatsize, the individual sitesmust havethepotentialof

supportingat least20 flowering plantsand thepotentialfor geneticexchange

exists. Protected,securehabitatis habitatthat is beingactively managedand

protectedin perpetuityfor Lomatiumbradshawiimaintenanceandenhancement

asthe primarygoal. Furthermore,the threat from woody invasionis

eliminatedby active management.

No delistingobjectiveis beingproposedat this time, but uponcompletionof

Task 273 the plan will be revisedand a delisting objectiveset.

1 SeeLife history for recoveryrational
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Narrative

1.Establishseedbank.

The Berry Botanic Gardenhasan establishedseedbank,and is actively

participatingin theLomatium bradshawiirecoveryeffort.
11. Selectsourcepopulations

.

While someseedsshould be collected from all sites, certain
populationsarebetterchoicesfor seedcollection. Thosewith
diversehabitatsandimmediateand high threatsare thebest
choice. In addition, thosewith goodratesof seedproduction,and
moderatelyhigh plant densities,arebetterthan thosewhereseeds
arecritical for populationmaintenance.

Ill. Determinegeneticvariability

.

Geneticvariability will indicatethe degreeof
collection necessaryat eachof the sites. It maybe
quite difficult to determinethis. No electrophoretic
work hasbeendoneon Lomatiumbradshawii,but this
maybea suitablemethodof looking for variability in
populations.

112. Determineimpacts~fseedcollection

.

Seedcollection shouldbe limited at thevery small
populations,as well as in populationsthat areactively
expanding.

12. Collect~ and storethem at establishedseedbank
facility

.

TheBerry Botanic Gardenhasseedscollectedfrom manyof the
sites,including the Kingston site, AmazonPark,Finley Refuge,
andWillow Creek. Collection from Jackson-Frazierand Bufford
Parkshouldbe a priority. Thegardenshould continuetheir
collection andresearchefforts.

2. Secureand managehabitatto ~pp~ 1.0 viablepopulationsin the 4
recovervareas

.

Until the sites areselected,protectionshouldbe donefor asmanyof the sites
as is possible. At leastten viablepopulationsmustbeprotectedby perpetual
administrativeagreementswith thelandownerson whoseland Lomatium
bradshawiiis found.

16



21. Locateadditionalsites

.

Lomatiumbradshawiihabitathasbeenwell searched,but two
populationcenters,the northeastareaby theNorth SantiamRiver
and the southeastareaby theCoastForkof theWillamette River
both havethe potentialfor additionalsites.

211. Identify potential habitats

.

Using soil mapsand aerial photographs,identify areas
that aresuitablefor Lomatium bradshawii,basedon
informationfrom theclosestknown populations.

2111. Identify potentialhabitatsNorth
CentralWillametteValley

Theoriginal 1916 collectionnearSalem,which
hasnot beenrelocated,is assumedto be
extirpated. Soils mapsand aerial photographs
should be usedextensivelyto identify somesites
nearSalemthat havea goodpotential.

2112. Identify potentialhabitatsCentral
Valley

Soils mapsandaerial photographsin the
Brownsville areashould beusedto identify other
sitesin additionto the newly reported
Brownsville site.

2113. Identify potentialhabitats
Southeastern

212. Searchpotentialhabitatsfor additional
populationsneededfor recovery

.

Within the north centralWillametteValley, thecentral
Valley, and the southeastrecoveryareasadditional
sitesareneededto meetthe recoveryobjectives.

2121. NorthCentralWillamette Valley
RecoveryArea

Currently thereareonly two known sitesand
both are in private ownership. For locationsof
the Sublimity andKingston Meadowssitessee
Figure2. More sitesmay beneededif the
ownerof the Sublimity site is not willing to
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cooperatein therecoveryefforts.

2122. CentralValley RecoveryArea

Currentlythereareonly threeknown sites;two
in public ownership,one in privateownership.
A reportedfourth site, Brownsville, needsto be
verified andinventoried. TheJackson-Frazier
site is ownedby BentonCounty and the other
site is on the William Finley National Wildlife
Refuge.SeeFigure2 for generallocationof
thesesites.

2123. SoutheastRecoveryArea

.

Currently thereareonly threeknown sites with
two of thesein privateownershipandthe third
in public ownership. The Springfield site is
inadequatein sizeto be a viablepopulation.

22. Determineownership~f extantsites

The initial stagein securingsites and laterdevelopingmanagement
plansto enhancethepopulationis to determinetheownership.
The ownershipof 10 sitesareknown andincludedbelow, from
north to south:

North Central

The Sublimity grasslandsite is ownedby a private landowner.

Kingston Meadowsis ownedby a private landowner.

Central

The Jackson-Frazierareais ownedand managedby both Benton
County,Oregonand theCity of Corvallis.

Muddy Creeksite is in private ownership.

TheWilliam Finley populationoccursat two areason theWilliam
Finley National Wildlife Refugewhich is managedby theU.S.
Fish andWildlife Service.

WestEugene

TheLong Tom ACEC is ownedand managedby theBureauof
Land Management.The greatestpart of thepopulationoccurson
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adjacentprivate land.

TheFernRidgeLakepopulationoccursin at leastsix localities
managedby theArmy Corpsof Engineersand isolatedindividual
plantsin the southernareawhich is leasedto the Oregon
Departmentof Fishand Wildlife asa Wildlife ManagementArea.

TheLomatium bradshawiihabitatat Willow Creekis largely
ownedby TheNatureConservancy.A small portion of the habitat
is privately ownedby theBailey Hill Land Company,but is leased
and managedby The OregonField Office of TheNature
Conservancy.The City of Eugeneownsanothersmall parcel
which is also managedby TheNatureConservancy.

SouthEastern

Theownershipfor thenew SpringfieldDrive Inn site needsto be
determined.

The Buford Parkareais ownedby LaneCounty.

Short Mountain-CamasSwale is partially privatelyowned,aspart
of threetax lots, aswell asbeing includedin an OregonHighway
Departmentright-of-way. TheShort MountainLandfill is owned
by LaneCounty.

23. Ascertainwillingness~f landownersI~ participate

.

Thelandownersof all known sitesareawareof theexistenceof
Lomatium bradshawiion theirproperty. They shouldbe informed
of therecoveryeffort. Federalagenciesshouldbe contactedand
askedto assistwith the recoveryplan. Privatelandownersshould
becontacted,andif theyare interestedin participatingand
protectingtheirpopulations,shouldbe includedin the recovery
effort. Somepreliminaryinformationconcerningwillingnessof
land ownersto participatein recoveryefforts is discussedbelowas
backgroundto theselectionprocess,which is thenext task:

Theowner’sof the Sublimity Grasslandsite havebeencontacted
by TheNatureConservancy,and havenot beeninterestedin
grantinga conservationeasement.TheUSFWS or otherprivate
or public agencycould pursuesometypeof cooperative
agreement,or could attemptto purchasethe Lomatium bradshawii
habitatat the site.

The Kingston Meadowspropertyis for sale,andThe Nature
Conservancyis attemptingto acquireit. TNC hasapparently
committedto raising the moneyto acquireandmanagethe site.
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The BentonCounty Commissionhasnot determinedwhat the long
termplan is for the managementof theirportionof theJackson-
Fraziersite, but they haveRegisteredtheareaunder the Oregon
NaturalHeritageProgram,indicating a voluntarycommitmentto
protect the siteand therareplant population. The City of
Corvallis owns and managestherest of thesite.

Currentmanagementof the two sites on theWilliam Finley
National Wildlife Refugehaveinvolved annualinventoryby refuge
staff. The managementof thesetwo sites shouldbe incorporated
into the overall managementplan for the Refuge.

At theFernRidgeLake sites,The Army Corpshasbeen
exceptionalin protectingtheir rareplant habitats.

The Long Tom ACEC occurson FederalLand and is currently
beingmanagedby Bureauof Land Managementfor Lomatium
bradshawii. The willingnessof theprivate landowneradjacentto
theBLM landsneedsto bedetermined.

At the Willow Creeksite, The NatureConservancyhasprepareda
SiteStewardshipSummaryfor Lomatium bradshawiiand preserve
designplan.

24. Selecti.Q managementareas

.

Using theinformationgatheredfrom tasksnumbers21, 22 and23
theU.S. Fishand Wildlife servicein consultationwith the Army
Corpsof Engineers,Bureauof Land Management,and the other
land owners should chooseat leastfour managementareasin the
westEugenerecoveryareaand two in theotherthreerecovery
areas. Currently, sitesbeing recommendedfor downlisting
includeKingston Meadows,Jackson-FrazierWetlands, William
Finley National Wildlife Refuge,FernRidgeLake Project,Willow
Creek,and Buford Park. Fouradditionalmanagementareasare
essentialfor downlisting,one in the northeasternWillamette
Valley area,onein thesoutheasternarea,andtwo in West
Eugene. Thereis currently only oneadditionalpopulationin the
northeasternValley areaknown today, the Sublimity site. The
populationsize is too small to beconsideredviable, but sufficient
habitatis probablypresentto allow for expansionof the
population. Until a bettersite is found, this shouldbe considered
for inclusion asessentialfor downlistingto threatened.Thereare
two additionalsitesknown in the southeasternareabesidesthe
recommendBuford Park. Onewasnewly discoveredin 1991, in
Springfield with about 100 plantsin 5 acresof habitat. The
secondincludesabout1250 at the ShortMountain-CamasSwale
site. The ShortMountain-CamasSwalepopulationhasmuch
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largerhabitatarea(mostly unoccupied),and shouldbe considered
for inclusionin therecoverystrategyasthe secondsitenecessary
for the southeastrecoveryarea. For the third site in westEugene
recoveryarea,the Long Tom ACEC siteownedby theBureauof
Land Managementandadjacentprivateland is recommended.
This site is significantbecausesomeof thepopulationoccurson
FederalLand andis currently beingmanagedfor Lomatium
bradshawii

.

25. Establish10 managementareas

Oncethe siteshavebeenselected(Task#23),managementareas
needto be established.Establishingmanagementareaswill
include delineatingthe boundariesof eachareaand securingthe
habitatwithin theboundaries.

251. Delineateboundariesof Ili~ managementareas

.

Figure 2 showsthe generallocationof theknown
extantpopulations. The populationand subpopulation
boundariesfor Lomatiumbradshawiiplantsshould be
mappedat all selectedpopulations.The boundariesof
eachmanagementunit should bedrawnon mapsthat
havea scalenot greaterthan 1:6,000. At manyof the
sites,populationnumbersarebelow viable levels.
Often, this is a resultof limited habitat. In these
cases,additionalhabitatshould be includedwithin the
boundaryof themanagementareato allow for
expansionof Lomatium bradshawiipopulations.

252. Securethehabitat supporting~ii, population

.

Oncetheboundariesof the selectedpopulationshave
beendelineated,a mechanismneedsto be in placeto
protect thehabitatfrom alterationsandto allow for the
developmentof managementplansto enhancethe
populations. Once the landownershavebeen
identified andcontacted,ananalysismustbe madeof
the variousprotectivealternativesavailable. The
public landownersmanagingknown sitesall have
indicateda willingnessto assistin therecoveryeffort.
If private ownersarenot interestedin protectingthese
populations;thanattemptsshouldbe madeto acquire
(fee or easementson) their sites,eitherby a Federal
Agency,a StateAgency,or a ConservationGroup
who would protectthepopulations.
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26. Enhancepopulationswithin each~f the i~ management
areas

The managementof theknown sitesto enhancepopulationsof
Lomatium bradshawiiis asdifficult or perhapsmoredifficult than
protectingthe sites. The managementplansmustaddress
secondarysuccessionoccurringat all sites,fire, hydrology,
competitionfrom exotics,and adjacentdevelopmentoccurringat
mostareas. Beforemanagementplanscanbedeveloped,some
understandinginto which factorsmaybe limiting plant numbersat
the site, and which maybe leadingto declinesin populations.

261. EvaluatethreatsIQ il]~ species

.

In order to delist, threatspreventingthe populations
from becomingstableneedto be eliminated. Thusthe
following threatswill beevaluatedasto their impacts
on populationsurvival.

2611. Examinesecondarysuccessionor
potentialhabitatmodification

.

Secondarysuccessionis occurringat most
Lomatiumbradshawiisites. Theresultof this
secondarysuccessionis that the nativegrassland
habitatsare replacedby Oregonash,hawthorn,
crabapple,escapedpearsand apples,or possibly
eventuallyconifer forests. Lomatium bradshawii
cannot survive in theseforestedhabitats.
Controlling secondarysuccessionis critical.
Many of thesitesare in fairly late stagesof ash
invasion,while othersare still opengrasslands
with few seedlingtrees. All of the sites,with
the exceptionof the two in the northernvalley,
show sometype of secondarysuccession
occurring. At the sites with secondary
successionoccurring,thereis a needfor some
secondarysuccessioncontrol,and woodyplant
invasionshould be theprimary factorin
evaluatingthe needfor prescribedfire. Certain
sites,suchasWillow Creek,arelocatedin areas
with adjacentdevelopment.Fires may haveto
beusein conjunctionwith otheractivities.
Attemptsarebeingmadeto work with air
pollution authorities,local fire prevention
officials, and othersto obtain permits,and to
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developthe ability to usedprescribedfire to
maintainandenhanceLomatiumbradshawii
habitat. Importantfactorsinclude the timing
(seasonalityand frequencyof burns), the
intensity, thecost, and safety. Secondary
factorsinclude: 1) fire effectson othernative
andpotentialthreatenedspeciesin the habitat
(Erigerondecumbensand Aster curtus),2) alien
or exotic speciesand potentialfire effectson
theseand thenatives,and 3) thepolitical
considerationsof burning in the Willamette
Valley.

2612. Examineeffectsof competition

.

Competitionfrom nativeandintroducedspecies
maybe limiting reproductionand survivalof
Lomatium bradshawiiindividuals. At sites
wherereproductionis limited, studiesshould be
doneto determineif inter-specificcompetitionis
a factor. It may be that prescribedfire along
with seasonalflooding is neededto maintain
openmicrositessuitablefor germination.

2613. Examineaffectsof treeroots on
hardpanmaintenance

.

Siteswith someOregonashinvasion shouldbe
testedto determinethedepthand natureof the
clayhardpan. It maybe essentialto remove
invadingtreesquickly (and manually),if the
hardpanmaybedestroyedby thetreesbefore
the treescanbe removedthrougha seriesof
prescribedburns.

2614. Determineimpact~f fungal
diseases

.

A fungal (Ascomycete)parasitehasbeen
observedon Lomatiumbradshawiiplants.
Therewas minor mortality in somepatches
during someyears. However,major damageto
populationshasnot beenobserved. This fungus
hasonly beenseenat Willow Creek,Long Tom,
and FernRidgeto date. This fungushasbeen
identified asPhysodermain theChytridiales.
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2615. DetermineinsectsimpactsQn plants

.

Spittlebugshavebeenobservedon a numberof
plants at all of thesites. The bugsapparentlydo
not causemortality, but do significantly reduce
(or eliminate)the numberof seedsproduced.
The numberof plants attackedarefairly limited
at mostpopulations,althoughin patches,most
of theplantscanhavespittlebugspresent. The
only otherinsectobservedwas a seedweevil,
whichdamagedsignificantnumbersof thefruit
at someof thesites.

2616. Determinehumanimpact

.

At Willow Creek, trails createdby bikes,
horses,andvehicleshavecausedsignificant
damageto Lomatiumbradshawiiindividualsand
patches.

2617. Determineherbicideimpacts

.

Adjacentuseof herbicideson lawns,gardens
and farms, and roadsidesprayingof herbicides
may damageor destroypopulationsof
Lomatium bradshawii. Sites in which this may
bea problemshouldbe identified, andspraying
or useof herbicidesshouldbe controlled.

2618. Determinegrazingimpacts(Geese

.

~ndCattle)

.

Grazingof cattlehasreducedor eliminated
Lomatiumbradshawiipopulationsat somesites
(Buford Park). At Sublimity, domesticgeese
grazinghasall but eliminatedreproductionof
thesmall populationpresent.

2619. Determineimpacts~f exoticplants

.

The existenceof densesodscreatedby Festuca
arundinaceaeandAnthoxanthumodoratum
inhibit the growthand germinationof Lomatium
bradshawii. At someof the sites, shadingor
pastdisturbancehascausedsomemajor areasto
be dominatedby thesespecies.At othersites,
Phalarisarundinaceaealsoforms densestands.
If theseexoticgrassesexpandinto thenativewet
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grasslands,sometype of controlwill haveto be
established. Initially, theboundariesof areas
with dominanceof thesespeciesshouldbe
established,andlines drawnbeyondwhich
controlactionswill be started.

262. Identify autecologicalneeds

.

2621. Determinehydrologicrequirements

.

Sincethecurrenthydrologic regimesare so
critical to the existenceof Lomatiumbradshawii

,

thesemustbe maintainedat the sites. Adjacent
developmentcan alter both overlandwater flows
and subsurfacewaterflows. Baselinedataon
both of these factors should be determined at all
sites andadjacentdevelopmentshouldbe
planned to limit any impact on water flow
patterns. Initial studies have been done at
Willow Creek, Fern Ridge Lake, and Long
Tom.

2622. Examine fecundity~ reproductive
health

.

If seed production or population appears to be
declining the following shouldbe analyzed:

26221. Inbreeding depression

.

Inbreeding depression was considered a
potential factor in the limited fecundity
observed in Lomatium bradshawii
populations. This could be examined by
experimentally crossing some individuals
from differentpopulations. This mustbe
done carefully, since many of the
populations have been isolated for years,
and may have genetic site specificity.
Electrophoresis could also be used to
determine outcrossing rate.
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26222. Pollinatoravailability

.

Native flies, ground nesting bees, and
other native insects were observed to visit
Lomatium bradshawii flowers (Kaye pers.
comm. 1992). It is possible that lack of
pollinators could limit fruit set.

2623. Examine presence of seedling
survival

.

If seeds are being produced but seedlings are not
present the following should be analyzed:

26231. ~ viability

Work at the Berry Botanic Garden Seed
Bank with Lomatium bradshawii indicates
good germination success, and fairly high
viability. The rate varied between 80 and
90 percent for some treatments of each
accession tested (although some other
treatments had much lower rates).

26232. Seed predators ~ parasites

Seed predators were observed by Kagan
(1980) to be a major factor at some sites.
The primary culprit was a seed weevil.
Since then, few seed predators or parasites
have been observed.

26233. Determine optimal
microhabitat for germination
and seedling establishment

.

A study needs to be done which identifies
the condition and microhabitats that are
optimal for seedling establishment and
survival. The role of fire removing thatch
and increasing nutrient availability needs
to be evaluated further. Preliminary
studies by Kaye and Connelly (1993 in
prep.) indicate that prescribed burning is
beneficial to growth and development of
seedlings.
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263. Write e ~p~jflc management Ri~n for each
management area

.

After management areas have been established (task
242), threats evaluated, and autecological research
completed, site specific management plans need to be
developed. For those sites that are recommended for
establishing recovery management areas, a discussion
of those things that need to be considered when
preparing the site specific management plan follows:

Sublimity Grassland has some serious management
problems that must be addressed to provide for long
term security for the species. Scots broom,
blackberry, spiraea, and Oregon ash are all invading
the site. Succession is in a very early stage here, and
can be fairly easily controlled either mechanically, or
by a prescribed fire. However, if action is delayed,
the cost and time involved in controlling invading
species will greatly increase. The secondary
succession at this site is occurring primarily outside of
the Lomatium bradshawii habitat areas. Much of the
population is grazed heavily by domestic geese living
in the adjacent pond. The geese remove most of the
leaves and cause the Lomatium bradshawii plants
present to produce limited seeds. In addition, the area
is occasionally grazed by domestic sheep and cattle,
both of which eat Lomatium bradshawii. The plants
occur in a low meadowadjacent to a small stream.
With no changes in upstream uses, the habitat for
Lomatium bradshawii will probably remain secure.
However,upstreamwater flows shouldbe measured
andmonitored,and logging and agriculturalactivities
alongthe steamshouldnot be increased. The current
habitatfor Lomatiumbradshawiiat this site is limited
to between2 and 3 acres,of which only onehasany
plants present. An additionaltwo acreson the north
sideof thestreamhavesuitablehabitat, andperhaps
theplantscouldbe reestablishedthere. In addition,
theremovalof thepond couldboth decreaseherbivory
andincreasethehabitatareas.Additional habitatis
necessaryto assurethepopulationremainslarge
enoughto be viableover time.

KingstonMeadowshassomeseriousmanagement
problemsthatmustbe addressedto provide for long-
term securityof the species. Scotsbroom,blackberry,
spiraea,andOregonashareall invading thesite.
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Succession is in a very early stage here, and can be
controlled either mechanically, or by prescribed fire.
However, if action is delayed, the cost and time
involved in controlling invading species will greatly
increase. The secondary succession at this site is
occurringprimarily outsideof the Lomatium
bradshawii habitat areas.

Jackson-Frazier has some senous management
problems that must be addressed to provide for long-
term security for the species. Dr. Bob Frenkel has
prepared a draft management plan for the site. This
site, with theadjacentdevelopmentand theupstream
development,hashadmajorchangesin hydrology.
Oregonash,willow, andhawthornareall invadingthe
site. Succession was controlled throughout much of
the population area by mechanical removal by a
tractor. This resulted in a series of parallel rows of
debris which occur throughout the population area. If
these can be removed withoutdisturbingtheexisting
population, fire may be the appropriate method for
reducingsuccession.The site is locatedneara Junior
High School, andadjacentto housingdevelopmentsin
Corvallis. Someplan to restrict usewithin high
Lomatium bradshawiidensityareasshouldbe included
in the overall protectionplan. Much of the former
habitatfor Lomatium bradshawiiat this site hasbeen
buriedby fill dirt, or coveredby housing. Some
restorationof the southernareasmay be required to
provideenoughhabitatareato allow for the population
to be consideredsecure(given the management
constraintspresentat the site.

The William Finley NationalWildlife Refugesite has
hadsomemanagementby therefugestaff. Oregon
ash, rose,and spiraeaareall invading thesite.
Successionhasbeencontrolledthroughoutthe site
with prescribedfires. The overall fire plan for the
areashouldreducesuccessionin thepopulationarea,
provided the fire plansinclude theseareas. Potential
conflictsexistsbetweengeeseand managementneeds
for Lomatiumbradshawii

.

TheFernRidge Lakeareacontainsoneof the largest
habitatareasand hasthe secondlargestoverall
populationof 1Qrnatillrnbradshawii. The Corpshas
studiedmanagementtechniques,including prescribed
burning,andhasannuallymonitoredits
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subpopulations. At this time, only one of the
subpopulations on the project appears stable. The
overall management of the species at the site has been
exceptional, but a Lomatium bradshawiiprotection
plan would assistin assuringlong termviability,
especiallyregardingmaintaininggene-flowthroughout
the subpopulationspresent. If possible,addressthe
populationsof Erigerondecumbenswhich arepresent
in themanagementplan. Oregonash,rose,and
spiraeaareall invading the site. Successionhasbeen
controlledin partof the site with prescribedfires, but
long term burningwill be difficult in LaneCounty
(dueto smokemanagementconflictsandproblems
with field burning). The overall fire plan for thearea
shouldreducesuccessionin thepopulationarea,
provided the Lomatiumbradshawiihabitatareasare
burned.Somesubpopulationsarenearthe lakeedge,
andhydrologicfluctuationsmay lead to invasionof
Phalarisarundinaceae(reedcanarygrass). Other
subpopulationsareadjacentto ponds,ditchesandother
hydrologicstructures(including two abandoned
ditches). Modificationsof thesestructures(naturally
or for wildlife or watermanagement)could effect the
Lomatium bradshawiipopulations. The continueduses
of theprojectareahavethepotential to modify rare
plant habitats. The subpopulationsat FernRidge are
locatedprimarily alongthe easternedgeof the Fern
RidgeLake. The populationsarespacedso that with
properplanningandmanagementthey shouldallow
for the maintenanceof long termgene-flowthroughout
thesepopulations,and theadjacentpopulationsat the
Long Tom ACEC to the north, and theWestEugene
populationsto the east.

The NatureConservancyis developinga management
plan thatshouldaddressthe seriousmanagement
problemspresentat theWillow Creeksite. The plan
shouldbe completedby the endof November1993,
and shouldaddresstheneedsof Lomatiumbradshawii
and theotherFederalCandidateplants present. This
site, with theadjacentdevelopmentandthe upstream
development,will likely seemajorchangesin
hydrology. The Nature Conservancy is working to
develop a plan that assures that hydrologic regime
remains stable. Oregon ash, introduced fruit trees
(pear and apple), and hawthorn are all invading the
site. The Nature Conservancy has attempted
mechanical removal, cutting andgirdling treesby
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hand, and fire, and still has not succeeded in slowing
down the secondary succession. Additional work in
this area is critical. The site is located near a High
School, and adjacent to housing and industrial
developments in west Eugene. The city is working on
a cooperative plan (the West Eugene Wetlands study),
to attemptto deal with this. Some plan to restrict use
within high Lomatiumbradshawiidensityareasand
this shouldbe includedin theoverall protectionplan.
Willow CreekandFernRidgeLakeprojectcontain
over 95 percentof the known plantsof Lomatium
bradshawii. A number(3 arecurrently known)of
small sites arelocatedbetweenthe two large
populations. Provideprotectionfor thesesites,or
includethem within a habitatcorridor, to allow for
somegeneflow to occurbetweenthepopulations.

Buford Parkhasmanagementproblemsthatmustbe
addressedto providefor long termsecurity for the
species. Oregonash, hawthorn,blackberryandother
weedsareinvading the site. Successionhasbeen
slowedby cattle grazing,butthe grazinghasdamaged
theLomatiumbradshawiipopulation. The County has
recentlylimited livestockgrazingto the westsideof
thePark. Other meansof controlling successionat
this site needto beidentified. The site is locatednear
Eugene,in an areareceivingheavy recreationaluse.
The usemaynot bea seriousthreat,but management
ofpeoplehereis essentialto maintaina viable
Lomatiumbradshawiipopulation. The habitatareais
currently,or hasin thepastbeengrazedby cattle,
althoughthe majority of theplants arenow includedin
a fence. Much of the formerhabitatfor Lomatium
bradshawiiat this site appearsnotto be occupiedby
theplant. However,meetingthis objectiveshouldbe
possiblehere.

ShortMountain-CamasSwalealsohassomeserious
managementproblemsthatmustbe addressedto
providefrom long term security for thespecies.
Hawthorn, Oregonash, fruit trees,scotsbroom,
blackberry,spiracaandintroducedweedsareall
invading the CarnasSwalesite. Successionis far
enoughalongthat if control is not startedsoon,it will
becomevery difficult andexpensive. In addition, the
site’s proximity to 1-5 makesthe useof prescribedfire
extremelydifficult. Much of the habitatis apparently
changingfrom tufted-hairgrassprairie to wetlands
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dominated by Carex and Mentha,possiblyasa result
of hydrologic changesfrom the fact that the site is
bounded by the Railroadon thewest, I-S on the east,
and is bisectedby StateHighway 99. The additional
waterdoesnot seemto influenceLomatiumbradshawii
in the morenortherlypopulations,but the southern
onesmaynot be ableto survive in thesehabitats. An
examinationof thehydrology of the site is essential.
At the CamasSwaleportionof the site, Lomatium
bradshawiicurrentlyoccupiesonly a few acresof
habitat,mostly along theroadside,in spiteof the fact
that thereare10-20 acresof adjacenthabitatwhich
appearsuitable. To assurelong termviability, the
populationmustbe expandedinto a largerhabitatarea.
This may requiresometypeof habitatrestoration.
This site haspotentialhabitaton both sidesof
Highway99. More availablehabitatis presenton the
westsideof thehighway, but no plantsoccur in this
areaexceptalongthe roadright-of-way. Therearea
few plants in theareabetweenHighway99 and1-5,
but this areaappearsto haveless than 5 acresof
suitablehabitat. Theotherpartof this site is the Short
Mountain Landfill, and is eastof I-S. This partof the
sitecontainsapproximately1250 plants.

The Long Tom ACEC populationis currently
threatenedby secondarysuccession,andlargely occurs
on adjacentprivatelands. The BLM is attemptingto
acquiretheprivate lands,and to control treesby
prescribedburns. Oregonash, hawthorn,oakand
spiracaareall invadingthe site. Control of tree and
shrub invasionhasbeenattemptedthroughprescribed
fires. The overall fire plan may not beenough,since
successionhasprogressedfar enoughthat some
manualremovalof woody materialmaybe essential.
The BLM shouldwork with The NatureConservancy
(which hassimilar problemsat Willow Creek),to
attemptto restoremuchof the habitat.The majority of
thepopulation,and thebestquality habitatoccurson
private landsjust northof the existing ACEC. The
BLM is attempting,throughThe NatureConservancy
andThe Trust for Public Lands, to acquirethis
property. Potentialboundariesshouldbe includedin
this plan.
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264. Implementzii~ specific managementplans

.

After the management plan is developed, coordination
betweenFWS and all other parties involved is
essentialduring implementationof theseplans. These
sites should be managed as specified in the appropriate
management plan to increase plant numbers to viable
levels. At many of the sites, population numbers are
below viable levels due to poor quality habitat, exotic
species or invasion of shrubs and trees. At these sites,
burning, manual tree and shrub control, or other
measures may be essential.

27. Determinenopulationtrends

.

At all of the sites,obtainplant numbersvia countingor sampling,
and determinepopulationtrends. At thelarger sites,baseline
informationon plant locationsandnumbersneedto be established.

271. Establishvermanentplots. photopoints&
monitoring techniques

.

Monitoring schemesneedto be developedfor all of
the sites. About half of thepopulationscanbe
censusedby countingall individual plants. The
remainderhavelargeenoughplant numbersto require
somesampling. Samplingmethodshavebeentestedat
Willow CreekPreserve,Long Tom ACEC, andat
FernRidge Reservoir. Monitoring techniquesare
critical becauseprescribedfire is apparentlyessential
to control secondarysuccession,andperhapsto
maintainopeningsto allow germination. Sincethere
aremanyfactors to be evaluatedregardingprescribed
burns(periodicity, frequency,intensity), samplingis
critical to determinethebestmanagementmethodsat
eachsite.

272. Conductpj~j~ monitoring

.

Periodicmonitoringis essential. Annual sampling
shouldbedonefor at least3 years,and if plant
numbersarestable,sites shouldthen be resampled
every third year. The majority of thesiteshaveactive
threats,including secondarysuccessionandadjacent
hydrologicaldisturbances. At thesesites,annual
samplingwill be required,both to examineeffectsof
managementandthe threats.
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273. Conductdemographicstudiesto verify
downlisting anddetermine delisting objective

.

Gather necessary demographic data for determining
transition values and variance to be used in modeling
population persistence for at least one population in
each of the four areas.
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Ill. IMPLEMENTATIONSCHEDULE

The table that follows is a summaryof scheduledactionsand costsfor this

recovery program. It is a guideto meettheobjectivesof theBradshaw’s

Lomatium RecoveryPlan. This tableindicatesthepriority in schedulingtasks

to meetthe objectives,which agenciesareresponsibleto performthesetasks,

a time-tablefor accomplishingthesetasks,and the estimatedcoststo perform

them. ImplementingPartIII is the actionof this plan, thatwhen

accomplished,will satisfy therecoveryobjective. Initiation of theseactionsis

subjectto the availability of funds.

Priorities in Column 1 of the following implementationscheduleareassigned

as follows:

Priority 1 - An actionthatmust be taken to preventextinctionor to
preventthe speciesfrom decliningirreversibly.

Priority 2 - An actionthatmustbetaken to preventa significantdecline
in speciespopulation/habitatquality or someothersignificantnegative
impact shortof extinction.

Priority 3 - All otheractionsnecessaryto providefor full recoveryof
the species.
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Recovery Plan Im~iementa~on Schedi.ie fcr Bradshaw’s Lomatium

PRIORITY TASK TASK DESCRIPTION TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000)
DLRATION PARTY COST FY 1994 FY 1995 FY 1996 FY 1997 FY 1998

YEARS

1 111

1 112

Neec~ 1: Conservegeneic mateui~

Determine genetc vanablity

Determine impact of seed
ccMections

1 12 Odlect seec~ and store them
at estabished seed bank fadilty

Subtot~ neec~ 1:

Neec~ 2: Estatiish management Areas

1 2111 Idenlify PotenI~ habtatln 3

North Centr~ WIIanietteV~Iey

1 2112 IdenUfy Potenli~ halitatin
Cen~ Vdley

1 2113 Idenflfy Potenid habtatin
Southeastern recovery aea

2 FWS~ES*
BIM
CORPS

3 FWS—ES’~
BLM
CORPS

4 FWS—ES~
BLM
CORPS

6 3
6 3
6 3

3
3
3

4
4
4

1

3
3
3

1
1

39 12 12

FWS— ES*
BIM
CORPS
ODA

3 FWS—ES~
BLM
CORPS
ODA

3 FWS—ES~’
BLM
CORPS
ODA

1
I

3

1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5

1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5

1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5

1 1
1 1
1 1

3 3



Recovery Plan Imi~ementation Schediie for Bradsh~s Lomatium

PRIORITY TASK TASK DESCRIPTION TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000)
DLRATION PARTY COST FY1994 FY1995 FY1996 FY1997 FY1998

YEARS

1 2121 Sea’chPotenlielHabtatin
North CentnU Wllamettedley

1 2122 Search Potenliel Habtat In
Cen~ Velley

1 2123 Search Poteniel Habtat in
Southeastern recovery area

1 22 Determine ownersNp of extant
stes

3 FWS—ES’~
BIM
CORPS
ODA

3 FWS—ES~’
BIM
CORPS
ODA

3 FWS—ES~
BIM
CORPS
ODA

5 FWS—ES

1 23 Ascertan willingness of land
~ners to parlidpate

1 24 Selectl2managementareas
(3 in each recovery are~

6 FWS—ES

3 FWS—ES~
BLM
CORPS
ODA
TNC

6 1.5 1.5

8
8
8
8
8

2 2
2 2
2 2
2 2
2 2

Delineate boundaries of the
management areas

5 FWS—ES~’
BW
CORPS
ODA
TNC

6
6
6
6

2
2
2
2

2
2
2
2

6
6
6
6

2
2
2
2

2
2
2
2

2
2
2
2

2
2
2
2

6
6
6
6

3

2
2
2
2

2
2
2
2

1

2
2
2
2

1 251

1 1

1.5

2
2
2
2
2

16
16
16
16
16

4
4
4
4
4

4
4
4
4
4



Recovery Plan Implementation Schedule for Bradshaw’s Lomatlum

PRIORITY TASK TASK DESCRIPTION TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000)

DURAllON PARTY COST FY1994 FY1996 FY1996 FY1997 FY1998
YEARS

Secure the Inbitat supporting
each population

5 FWS—ES~
BLM
CORPS
ODA
TNC

Subtotal needs 2: 219 i 8.5 50 56.5

Need 3: Enhance poptiallons

2 2611 ExamIne secondary succession
orpotertlal habItat modification

2 2612 ExamIne effects of competition

2 2613 ExamIne affects of tree roots on
hardpan maIntenance

5 FWS—ES
BIM
CORPS
ODA
TNC

5 FWS—ES

CORPS
ODA
TNC

3 FWS—ES
CORPS
TNC

2 2614 DetermIne Impact of fungal
diseases

5 FWS—ES
CORPS
TNC

7.5 1.5 1.5 1.5 1.5 1.5
7.5 1.5 1.5 1.5 1.5 1.5
7.5 1.5 1.5 1.5 1.5 1.5

1 252

00

0
0
0
0
0

TBD
TBD
TBD
TBD
TBD

TBD
TBD
TBD
TBD
TBD

17.5 25

10
10
10
10
10

10
10
10
10
10

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2

2
2
2
2
2

6
6
6

2
2
2
2
2

2
2
2



Recovery Plan Implementation Schedule for Bradshaw’s Lomatlum

PRIORITY TASK TASK DESCRIPTION TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000)
DURAllON PARTY COST FY1994 FY1995 FY1996 FY1997 FY1998

YEARS

2 2615 Determine insects impacts on

plants

2 2616 Determine human impact

S FWS—ES
FWS— REF

CORPS
ODA
TNC

3 FWS—ES
FWS—REF
BLM
CORPS
ODA
TNC
BENTONCO

2 2617 DetermIne herbIcIde Impacts

2 261 8 DetermIne grazIng Impacts
(geese, sheep, & cattle)

3 FWS—ES
FWS—REF

CORPS
ODA
TNC
ODOT

5 FWS—ES
FWS—REF

CORPS
ODA
LANECO

1.5 0.5 0.5
1.5 0.5 0.5
1.5 0.5 0.5
1.5 0.5 0.5
1.5 0.5 0.5
1.5 0.5 0.5
1.5 0.5 0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5

2.5 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5
25 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5

~0

1
1
1
1
1
1

5
5
5
5
5
5

3
3
3
3
3
3
3

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
I
1
1
1

1
1
1
1
1
1
1



Recovery Plan Imp mentation Schedule for Bradshaw’s Lomatlum

PRIORITY TASK TASK DESCRIPTION TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000)
DURXflON PARTY COST FY1994 FY1995 FY1996 FY1997 FY1998

YEARS

2 2619 Determine Impacts of exolic
plants

5 FWS—ES
FWS— REF

CORPS
ODA
TNC

2.5 0.5 0.5 0.5 0.5 0.5
25 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5
2.5 0.5 0.5 0.5 0.5 0.5

2 2621 Determine hydrobgic require-
ments

2 26221 ExamIne Inbreeding depressIon

2 26222 ExamIne pollInator avaIlabIlIty

3 FWS—ES

CORPS
TNC

:3 FWS—ES
BIM
CORPS
ODA

3 FWS—ES
BIM
CORPS
ODA

2 26231 ExamIne seed vIabIlIty Cont FWS—ES 6 0.5 0.5 0.5 0.5 0.5

2 26232 ExamIne seed predators or
parasItes

3 FWS—ES
BLM
CORPS
ODA

3
3
3
3

3
3
3
3

3
3
3
3

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
I

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

3
3
3
3

1
1
1
11



Recovery Plan Implementation Schedule for Bradshaw’s Lomatlum

PRIORITY TASK TASK DESCRIPTION TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000)
DURAllON PARTY COST FY1994 FY1995 FY1996 FY1997 FY1998

YEARS

2 263

2 26233 Determine microhabitat for
germination & seedling establishment

WrIte sIte specIfIc management
pbn for each management area

Implement sIte seclfic manage—
mentplaru

2 264

3 FWS—ES
BLM
CORPS
ODA

2 FWS—ES
FWS— REF

CORPS
ODA
LANECO
SENTONCO
TNC
ODOT

Cant. FWS—ES
FWS—REF

CORPS
ODA
LANECO
BENTONCO
TNC
ODOT

A

8
8
8
8

2
2
2
2

2
2
2
2

2
2
2
2

1
1
1
I

1
1
1
1

4
4
4
4
4
4
4
4
4

0
0
0
0
0
0
0
0
0

Subtotal needs 3: 354 77.5 77.5 77.5 41 41



PRIORITY TASK TASK DESCRIPTION TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000)
DURAllON PARTY COST FY1994 FY1996 FY1996 FY1997 FY1998

YEARS

Recovery Plan Implementation Schedule for Bradshaw’s Lomatlum

Need 4: MonItor populations

2 271 Es~bIish permanent monitoring
plots, photopoirts, and sampling
techniques

3 FWS—ES
FWS—REF
BLM
CORPS
ODA
LANECO
BENTONCO
TNC
ODOT

1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5
1.5 0.5 0.5 0.5

Conduct periodIc monItorIng

Conduct demograplic studIes

Cent FWS—ES
FWS—REF
BLM
CORPS
ODA
LANECO
BENTONCO
TNC
ODOT

10 FWS—ES
BLM
ODA

Subtotal needs 4: 151.5 16.5 16.5 16.5 12 12

2 272

2 273

12
12
12
12
12
12
12
12
12

10
10
10

1
1
1
1
1
1
1

1
1
1

1
1
1
1
1
1
1
1
1

1
1
I

1
1
1

1
I
1
1
1

I
1
1
1
1
1
1
1
1

1

1
1
1

1
1
1

1
1
1

Total Costs 147 112.5 81763.5 124.5 123.5



Codesused in implementation schedule

Continual = Task will be implementedon an annualbasisonceit is begun.

Ongoing = Taskis currently being implementedand will continueuntil action
is no longer necessary for recovery.

* = Lead Agency

Total Cost = projectedcostof taskfrom taskstart to taskcompletion.

Responsible Parties:

BENTONCO= Benton County, Oregon
BLM = Bureauof LandManagement
CORPS Army Corpsof Engineers
FWS-ES Fish and Wildlife ServiceDivision of EcologicalServices
FWS-REF= Fish and Wildlife ServiceDivision of Refuges
LANECO = LaneCounty,Oregon
ODA = OregonDepartmentof Agriculture
ODOT = OregonDepartmentof Transportation
TNC = The NatureConservancyOregonChapter
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Appendix Table 1: Agencies/Individualscontactedduring review for
Bradshaw’s Lomatium RecoveryPlan.

AGENCIES

Chief of Engineers,U.S. Army Corps of Engineers,Attn: CECS,
Washington, D.C. 20314-1000

*Fem Ridge Lake, Army Corps of Engineers,26275Clearlake Road,
Junction City, Oregon 97448

Corps of Engineers, DexterDam, Lowell, Oregon 97452

Bureau of Land Management, 1849C Street, MS. Room 5600,
Washington, D.C. 20240

*State Office, Bureau of Land Management,1300 NE 44th Avenue, P.O.
Box 2965, Portland, Oregon 97208

*District Manager, Bureau of Land Management, P.O. Box 10226,
Eugene,Oregon 97440

SalemDistrict Manager, Bureau of Land Management, 1717Fabry Road
SE, Salem,Oregon 97306

U.S. Fish and Wildlife Service,Division of EndangeredSpecies,(M.S. 452
ARLSQ), 1849C Street, NW, Washington, D.C. 20240

U.S. Fish and Wildlife Service, Office of ResearchSupport, (RD-
8/ORS,M.S. 725ARLSQ), 1849 C Street, NW, Washington,
D.C. 20244)

U.S.Fish and Wildlife Service,Office of Public Affairs, (PA 3447MLB),
1849 C Street, NW, Washington, D.C. 20240

U.S. Fish and Wildlife Service,Division of Refuges,(M.S. 670 ARLSQ),
1849 C Street, NW, Washington, D.C. 20240

*jJ•5• Fish and Wildlife Service,Ecological Services,911 NE 11th Avenue,
Portland, Oregon 97232-4181

U.S. Fish and Wildlife Service,Division of Refuges,911 NE 11th Avenue,
Portland, Oregon 97232-4181

*jJ•5 Fish and Wildlife Service, Oregon StateOffice, 2600SE 98th
Avenue, Portland, Oregon 97266
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U.S. Fish and Wildlife Service, Finley National Wildlife Refuge,26208
Finley RefugeRoad, Corvallis, Oregon97333

Environmental Portection Agency, Hazard Evaluation Division - EEB
(TS769C),401 M Street,SW, Washington, D.C. 20460

*Oregon Department of Agriculture, 635Capital Street NE, Salem,
Oregon 97310-0110

*Oregon Department of Transportation, 135 Transportation Building,
Salem,Oregon 97301

Benton County Board of Commissioners,180 SW 5th Street, Corvallis,
Oregon 97330

Lane County department of Health and Environment, 125 E. 8th Avenue,
Eugene,Oregon 97401

*Lane County Parks, 3040N. Delta Highway, Eugene, Oregon 97401

Linn County Board of Commissioners,P.O. Box 100, Albany, Oregon
97321

Marion County Board of Commissioners, 100 High St., NE, Salem,
Oregon 97301

Arnold Arboretnm, 123 Arborway, JamaicaPlain, Massachusetts02130

*Berry Botanic Garden, 11505SW Summerville Avenue, Portland, Oregon
97219

President, Oregon Native Plant Society, 699 W. 2nd Street, Primville,
Oregon 97734

Oregon Natural ResourcesCouncil, 1161Lincoln, Eugene,Oregon 97401

*Oregon Natural Heritage Program, The Nature Conservancy, 1234 NW
25th Avenue,Portland, Oregon 97210

INDWIDUALS

*Ed Alvorson, EugenePublic Works, 858 Pearl, Eugene,Oregon 97401

Kathy Conneily, Rangeland Resources,Oregon StateUniversity, 4699
Satter Dr., NE, Salem,Oregon97305
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*Jenny Dimling, 1575Washington, Eugene,Oregon 97402

Kate Dwire, 33787SE White Oak Road, Corvallis, Oregon 97330

Dr. Robert Frenkel, Department of Geography, Oregon StateUniversity,
Corvallis, Oregon 97331

Christie Galen, 434NW Sixth, Portland, Oregon 97209

Dr. Boone Kauffman, Department of RangeLand Resources,Oregon
StateUniversity, Corvallis, Oregon 97331

John Koenig, JK Consulting, P.O. Box 10774,Eugene,Oregon

*Rhoda Love, 393 Fulvue, Eugene,Oregon 97405

Bruce Newhouse,2525Potter, Eugene,Oregon97403

Ethan Perkins, 2586Potter, Eugene,Oregon 97405

*Dr. Thomas Pringle, P.O. Box 3429, Eugene,Oregon 97403

PeggyRobinson, 2090Harbor Dr., Spring, Oregon 97477

Charlene Simpson, 1992 Lake Isle, Eugene,Oregon 97401

PeteSorenson,Sorensonand Atkins, 474 Willamette #303, Eugene,
Oregon 97401

Dan Stotter, Stotter & Lee, 2408 Harris, Eugene,Oregon 97405

Dave Wagner, University of Oregon Herbarinm, Eugene,Oregon 97403

Dr. Mark Wilson, Department of Botany, Oregon StateUniversity,
Corvallis, Oregon97331

Peter Zika, 4230NW ClubhouseP1. #1, Corvallis, Oregon

* = Comments Received
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